Objective: This study aimed to evaluate the maternal, foetal and neonatal effects of anaesthetic techniques used in caesarean sections (C/S) retrospectively over 6 years at the Hospital of Medical School of Dokuz Eylül University and to compare the results with the literature from Turkey and developed countries.
Introduction
T he incidence of caesarean section (C/S), which is one of the most important interventions in obstetric surgery, is gradually increasing worldwide; however, it constitutes approximately 25% of all births in USA (1, 2) .
The anaesthetic technique to be used in C/S is determined according to some factors such as urgency, degree of C/S, presence of coexisting health problems, preference of patient and preference and experience of the anaesthetist and surgeon. Considering all these factors, the most appropriate general or regional anaesthetic technique is selected (1) (2) (3) (4) (5) .
Regional anaesthesia (RA) is preferred because of high maternal mortality in general anaesthesia (GA) (2, 6) . While 52% of anaesthesia-induced maternal mortality is associated with GA, 25% occur during RA administration (7) . However, according to the data between 1991 and 2002 in USA, a decrease was observed in anaesthesia-induced maternal mortality because of an increased use of RA in birth and C/S (1.2 death per 1,000,000 live births). Although mortality because of GA has decreased, this rate is increasing with an increased frequency of RA administration (8) .
Mortality because of GA is often related to airway problems such as intubation failure, ventilation failure, aspiration pneumonia and oesophagus intubation; however, RA-induced mortality is related to excessively high neural block or toxicity of local anaesthetic drugs (1, 2, 7, (9) (10) (11) (12) . GA has an advantage of being a fast and safe technique in emergency cases with high bleeding risk. Moreover, airway and ventilation control can be performed with this method. In contrast, higher frequency of intubation and ventilation difficulty associated with physiological changes during pregnancy (such as bigger-sized breasts and oedema in the laryngopharyngeal regions), gastric fluid regurgitation and pulmonary aspiration risk, hypotension due to fast induction, airway complications in the early post-operative period, pain and nausea-vomiting are the disadvantages of GA. Other disadvantages include decreased Apgar scores of newborns because of the passage of intravenous anaesthetics through the placenta and haemodynamic and circulatory disorders that are associated with stress response to trauma in mothers using low-dose anaesthetic agents to prevent newborns from being affected by these agents (1, 4, 5, 10, 11, 13) .
The contribution of regional anaesthesia to the establishment of a connection between the newborn and mother, because of mother's being a witness to the birth, should be taken into consideration. Other advantages of RA include causing less depression in foetus and enabling post-operative pain treatment (1) (2) (3) (4) 14) . In contrast, the most important disadvantages of RA are the possibility of developing hypotension and bradycardia, possibility of an insufficient analgesia level, it being a time-consuming procedure, it sometimes causing surgical difficulty because of not using muscle relaxants, headache depending on the technique, back pain, post-operative immobility, possible occurrence of urinary retention and development of allergy and toxicity because of local anaesthetics (4, 5, 13) .
In this study, the primary aim is to retrospectively evaluate maternal, foetal and neonatal effects of anaesthetic techniques used in C/S surgeries. The secondary aim is to compare the obtained data with the literature of our country and developed countries.
Methods
After receiving ethical approval for this study from the Dokuz Eylül University Medical Faculty (Date: 20.01.2011 and No: 2011/02-28), the patient files that were registered in the central operating room and delivery room between 2005 and 2010 were examined.
The patients' age, height, weight, ASA physical classification, parity, number of babies, accompanying diseases to pregnancy, chronic diseases and caesarean indication were recorded; furthermore, duration of anaesthesia and surgery, time between the beginning of anaesthesia and beginning of surgery (min), newborn's Apgar scores at the 1 st and 5 th minutes, occurrence of stillbirth and maternal mortality and state of transfer to the intensive care unit were recorded.
While recording, the anaesthetic techniques used in C/S were grouped as GA and RA. Moreover, RA was divided into subgroups as spinal anaesthesia (SA), epidural anaesthesia (EA) and combined spinal epidural anaesthesia (CSEA).
Data regarding GA; whether intubation difficulty was encountered or not and if encountered, what technique was used; unsuccessful RA trial; presence of previously inserted epidural catheter labour analgesia and whether it was switched from RA to GA or not were recorded.
The development of haemodynamic complications (hypotension, hypertension, bradycardia, tachycardia and arrhythmia) and the drugs administered for the development of complications (ephedrine, perlinganit and atropine) were evaluated. Hypotension was defined as systolic arterial pressure below 90 mmHg; hypertension was defined as systolic arterial pressure above 160 mmHg. Heart rate below 50 beats/min was defined as bradycardia, while that above 100 beats/min was considered as tachycardia. Arrhythmias observed beyond the sinus rhythm in the ECG were recorded.
Statistical analysis
For statistical analysis, the Statistical Package of Social Sciences 15.0 (SPSS Inc., Chicago, IL, USA) software was used. Chi-square test (χ 2 ) was used for comparisons between the groups. For numerical data, t-test and one-way ANOVA test were used. Of the data analysed using χ 2 test, the number of patients was presented in figures (n) and percentage (%) and numerical data were demonstrated as mean±standard deviation. The p value of <0.05 was accepted as statistically significant for all tests.
Results
A total of 10,819 deliveries were performed in the 6-year period. Of them, 4866 were vaginal births and 5953 were C/S. The number of babies that were born was 6332. The demographic features of patients are given in Table 1 . The distributions of anaesthesia administrations ( Figure 1 ) and subgroups of RA ( Figure 2 and Table 2 ) according to the years are presented below.
During this 6-year period, 3527 (59.2%) elective C/S and 2426 (40.8%) urgent C/S were performed. The use of RA was observed to be significantly high both in elective and emergency cases (82% elective and 65.2% emergency; (p<0.001; Table 2, 3). In contrast, the use of GA in emergency cases significantly decreased over the years (p<0.001; Table 3 ). The subgroups of RA application according to the years are shown in Table 4 .
Because RA failed in 18 patients, GA was administered. Epidural catheter was inserted in 397 patients for administering labour analgesia. When they were taken to the operating room for C/S, six patients were administered GA and six were administered SA despite the fact that the catheter had been inserted. In 215 cases (4.8%), RA was switched to GA because of failure with RA and prolonged duration of intervention because of surgical complications. It was determined that EA was the most frequent RA technique that was switched to GA (11.0%, n=91; p<0.001). While the rate of switching to GA was 5.7% (n=68) in SA, it was 2.3% (n=56) in CSEA. Difficulty was encountered in four (0.1%) of 1690 intubations but was performed without requiring another method.
Amongst all anaesthetic techniques, the incidence rate of hypertension was observed to be significantly higher in GA Turk J Anaesth Reanim 2015; 43: 373-80 (p<0.001). Haemodynamic complications and drugs used are shown in Table 5 .
Nineteen patients were transported to the intensive care unit in the post-operative period because of surgical and haemodynamic complications. In one patient for each group of SA and CSEA, RA was switched to GA because of the occurrence of bleeding in association with placenta praevia, transfusion of red cells and fresh frozen plasma and haemodynamic instability.
A total of 6332 babies were born as a result of 5953 C/S. Apgar scores both at the 1 st and 5 th minutes were observed to be significantly higher in RA than in GA (p<0.001). Moreover, in both techniques, the 5 th -minute Apgar scores were significantly higher than the 1 st -minute Apgar scores (p<0.001).
During the 6-year period, no pre-operative maternal mortality was observed in emergency and elective C/S cases. The rate of stillbirth was calculated as 8/1000 (n=45). No statistically significant difference was observed in the distribution of stillbirth rates over the years.
Discussion
It was detected that the frequency of RA administration gradually increased, and the rate was higher in Turkey but still lower in developed countries. At our hospital, the rate of C/S was observed to be 55% in the 6-year period. The highest rate of C/S was in 2010 (57.6%), and the lowest rate of C/S was in 2007 (52.7%).These rates appear high compared with the rates of C/S in Turkey and in the world. The rate of C/S in our country was 21. of C/S that was as targeted by the World Health Organization with respect to maternal and perinatal mortalities was 15%. In developed European countries, the rates varied between 16.6% (Norway) and 37.4% (Italy) as of 2008 (16) .
In a study conducted in Turkey, which compared 4389 patients who underwent C/S, the rate of C/S was detected as 43.72%, and the rates of C/S increased over the years (it was 37.7% in 2002, while it was 51% in 2007) (17) . In another study in which 20-year caesarean rates and indications were examined, the rates were observed to vary between 17.22% and 50.39% and the rates increased in the following years (18) .
In a study performed in England, the rate of C/S, which was 12.7% in 1987, increased to 24.2% in 2002 (19) . It was reported that these rates ranged from 23.6% to 31.5% in USA (20) . In Singapore, the rate of C/S was 25.2% (21) . C/S was performed at the rate of 24% in Nigeria (6) . In 2013, this rate was 32% in middle-and high-income European countries, whereas it was 16% in the rest of the world (15).
Large-scale retrospective and prospective studies have been planned for revealing the reasons for C/S by the Mother and Child Care and Family Planning Centre under the Turkish Ministry of Health. It is believed that some factors including malpractice fear of physicians, inability to use painless birth (with EA) commonly, incompetent midwives for following and performing delivery actively and voluntary caesarean applications (accordingly, increased repeated C/S) and extended indications play a role in the elevation of these rates (16).
However, although drugs and materials used in anaesthetic techniques and developments in surgery and post-operative care have decreased caesarean-induced mortality and morbidity at present, the risks of infection, bleeding, transfusion need, thromboembolic disorders, longer hospitalisation, longer time for recovery and more pain still continue (16). Yalınkaya et al. (18) similarly reported previous caesarean, elective caesarean and foetal distress as the indications that increased at higher rate. In our study, the three most common caesarean indications were previous C/S at the rate of 34.2%, cephalopelvic disproportion (CPD) at the rate of 22.5% and foetal distress at the rate of 16.5%.
The anaesthetic technique that will be used in C/S is decided depending on several factors such as the urgency of caesarean, patient's existent systemic problems, patient's preference and preferences and experiences of the anaesthetist and surgeon. Considering all these factors, one of GA and RA techniques must be preferred according to their suitability (1) (2) (3) (4) (5) .
RA is preferred mostly because of it being a safer technique for the mother and baby and because of a high level of maternal mortality in GA (2, 3, 6) . In addition, the use of RA in C/S has increased over the years because of developed tools used in RA, increased knowledge and skills of anaesthetists Turk J Anaesth Reanim 2015; 43: 373-80 in using these techniques and more conscious patients (4). However, the pace of this increase is not the same in all countries.
In the USA and European countries, the preference for RA techniques in C/S is increasing (1, 2). Palanisamy et al. (20) evaluated GA administration in caesarean cases in a tertiary healthcare centre in the USA, and they observed that the rate of GA administration was between 0.5% and 1%. In our country, GA is mostly preferred for C/S. Şahin et al. (22) reported the rate of RA in C/S as 29% even in university hospitals, where the frequency rate of RA was the highest.
Töre et al. (23) observed that the rate of RA in C/S was 36.1% in their study. In addition, they detected that the rate of RA in university hospitals was 29% in 1998 but increased to 50% in 2005. In state hospitals, this rate increased from 10% to 30%, and in private hospitals, it increased from 43% to 65%. In the study by Kocamanoğlu et al. (4), it was revealed that the GA administration rate in C/S was significantly higher than the total applications of RA, but the use of RA recently increased. In contrast, they stated that this rate was similar to that in Turkey, but was lower than that in developed countries. Toker et al. (3) observed that RA was applied at the rate of 77% in caesarean cases between 1996 and 2000, and the rate of SA administration was higher than the national average and similar to the rates of RA administrations in the western European countries.
In our study, the use of RA in C/S performed in the 6-year period was 75.2%, which was different from the rate throughout the country but similar to the results of the study conducted by Toker et al. (3) . Although the rate of CSEA use was detected to be the highest among all RA techniques, the most commonly used technique was EA in 2005 and SA in 2010.
In Nigeria, which is a developing country, 47.6% of 729 C/S were performed under GA, while 51.3% and 1.1% were performed with spinal SA and EA, respectively. At our hospital, 59.2% of cases (n=3527) were elective and 40.8% (n=2426) were of emergency C/S during the 6-year period. Compared with GA, the administration rate of RA was observed to be higher both in elective and emergency cases (82% elective, 65.2% emergency). The use of RA in emergency C/S cases gradually increased over years. It was 57.4% (n=255) in 2005 but 76.5% (n=300) in 2010. In contrast, the use of GA in emergency cases decreased over years (it was 42.6% in 2005, whereas it was 23.5% in 2010).
However, the rate of using RA in emergency cases in developed countries was 49.3% in 1992 and increased to 86.6% in 2002 (19) . Moreover, another study reported the rate of RA administration in C/S as 77% (24) . The results of these studies show that the rates in our study are still low. In contrast, in the study conducted by Okafor et al. (6) , 164 (40%) of 410 emergency cases were administered SA and 3 were administered EA, which shows that our country is slightly ahead of developing countries.
In the study of Yıldırım et al. (25) , SA was administered in 14% urgent C/S cases. The rate reported in our study is higher compared with these findings. In another study conducted on a special population with heart disease in 2014, the rates of RA and GA techniques applied in the parturients were similar; however GA was preferred more commonly in the parturients having high New York Heart Association (NHYA) class, having undergone cardiac surgery and/or taking drug therapy. Researchers concluded that, in the anaesthesia management of parturients with heart diseases, criteria for GA could be narrowed and the use of EA or CSEA techniques could be increased depending on patient's clinical state, haemodynamic parameters and obstetric urgency (26) . In addition, it can be suggested that the use of RA in emergency C/S operations is increasing gradually in our country. Aksoy et al. (27) reported that 45% of total 9049 C/S were performed
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Aksoy Sarı et al. Anaesthesia Practice For Caesarean Section Table 5 . Haemodynamic complications and drugs that were used (28) reported that SA administration for elective C/S and neuroaxial analgesia application for vaginal delivery increased in the last 7 years. In addition, they specified that this situation in Turkey was similar to that in many developing countries.
In our study, it was observed that RA was switched to GA in 215 patients (4,8%) because of reasons such as prolonged duration of surgery associated with unsuccessful RA and surgical complications. The most common RA technique that was switched was EA (11.0%, n=91). This rate was 5.7% (n=68) for SA and 2.3% (n=56) for CSEA. This result is consistent with the rate of 4% observed in the study by Palanisamy et al. (20) . Kan et al. (21) conducted a retrospective study and reported that RA was switched to GA at the rate of 4% because of failure. They reported that the failure rate was higher in EA, which is consistent with our study. In another study performed in Singapore, RA was changed to GA at the rate of 1.7% because of epidural block failure (29) . A study conducted in Kocaeli University revealed the rate of switching from SA to GA as 3.7% (19 patients) because of insufficient block (3) . These different failure rates can be related to changing definitions and variation of applied RA techniques.
GA was applied to 1479 (24.8%) patients included in the study and difficulty was observed in 4 (0.1%) of 1694 intubation procedures, but intubation was performed without requiring another technique. Whether oesophageal intubation and regurgitation were encountered or not could not be understood from the recordings. In contrast, in the study by Kan et al. (21) , intubation difficulty was encountered in 4 (0.5%) of 732 GA administrations. In a study examining the frequency of unsuccessful intubation and regurgitation in C/S performed under GA in Pakistan, it was stated that no regurgitation and failed intubation was encountered in 2114 patients (30) . Djabatey et al. (31) conducted a retrospective study on 3430 obstetric patients having undergone GA, and they observed that intubation difficulty was encountered in 23 cases, but no unsuccessful intubation and oesophageal intubation was performed in any case.
In our study, the time between the beginning of anaesthesia and the beginning of surgery was observed to be significantly higher in RA (17.03±6.23 min) than in GA (2.30±2.27 min).
McCahon et al. (32) reported that the time spent for surgical preparation was 15.4±9.1 min for GA and 27.6±8.2 min for SA in their retrospective study they performed in 2003. However, the time between the beginning of anaesthesia and the beginning of surgery was not recorded in this study. Nonetheless, the time spent for SA was observed to be significantly higher compared with GA. In our study, although the time between the beginning of anaesthesia and the beginning of surgery was higher in RA than in GA, total anaesthesia times were close to each other in both groups (66.96±18.85 min for GA, 70.80±17.42 min for RA).
Umuroğlu et al. (33) compared SA with EA in their study, and they observed hypotension at the rate of 56% in SA and the dose of ephedrine was observed to be higher in SA. Kocamanoğlu et al. (4) did not specify the doses of drugs used in RA, but they reported that hypotension was mostly observed in SA (28,6%) and no hypotension was encountered in CSEA applications.
In our study, the incidence of hypotension among all anaesthetic techniques was observed to be significantly higher in CSEA. Hypotension was observed in 29.8% SA administrations, in 26.4% EA administrations and in 38.5% CSEA administrations. The use of ephedrine in cases developing hypotension was revealed to be significantly higher in CSEA. The higher frequency of hypotension in CSEA can be attributed to our higher doses compared with the doses reported in literature. In the study of Küçükgüçlü et al. (34) , in patients having undergone CSEA, hypotension developed within 5 min more frequently in isobaric bupivacaine group than in hyperbaric bupivacaine group and more need for ephedrine was observed. The incidence of hypertension among all anaesthetic techniques was observed to be significantly higher in GA, which is consistent with the study of Kocamanoğlu et al. (4) . Hypertension developed in 8% cases that were administered GA.
In our study, both 1st minute and 5 th min Apgar scores were significantly higher in RA than in GA, as in the studies of Yıldırım et al. (25) and Bowring et al. (24) . Moreover, in both techniques, 5th minute Apgar scores were significantly higher than 1st min Apgar scores. However, in the study by Purtuloğlu et al. (5) , in which they investigated the effects of GA and SA techniques on the mother and foetus in cases of elective C/S, no statistically significant difference was observed between the 1 st and 5 th min Apgar scores of the groups. In contrast, in the study conducted by Kayacan et al. (35) , it was detected that only 1 st min Apgar scores were significantly lower in the GA group, but 5 th min Apgar scores were similar in the groups.
In our study, no maternal mortality developed in pre-operative period of emergency and elective C/S cases during the 6-year period. In contrast, Okafor et al. (6) encountered maternal mortality in a patient having undergone C/S under GA, and they reported the cause of death to be intubation failure and pulmonary aspiration. Similarly, Kan et al. (21) reported one maternal mortality in C/S performed under GA and they stated that this was resulted from amniotic fluid embolism. Maternal bleeding is one of the most serious morbidity causes that make obstetric anaesthesia more difficult. The cause of maternal bleeding are placenta previa, abruptio placenta and uterus rupture (2) . In our study, we observed Turk J Anaesth Reanim 2015; 43: 373-80 placenta previa in 115 patients (1.9%), placenta accreta in 10 patients (0.2%) and ablatio placenta (abruptio placenta) in 37 patients (0.6%). Blood and blood products were required in 42 patients (0.7%), and GA was administered in 69% of them.
One of the limitations of the study is that RA-induced complications such as nausea-vomiting, itching, and post-dural puncture headache could not be evaluated because it was a retrospective study, as in the study of Toker et al. (3) . It is a fact that lack of recordings and faulty records can be faced in such studies. Besides these, the role of patient in the choice of applied anaesthetic technique is unknown. Because the practitioner who applied the procedure in regional techniques (instructor, resident doctor, etc.) was not stated in anaesthesia records, the extent of experience-related failures could not be assessed in our study.
Conclusion
In recent years, the rate of RA administration in C/S is gradually increasing, and the RA technique that is mostly preferred is CSEA because it facilitates the administration of an additional dose in the case of prolonged surgery and post-operative analgesia. Furthermore, we suggest that the records should be kept in more detailed and systematic way or transferred to electronic environment to obtain reliable results in retrospective studies. 
